A qualitative survey was carried out with a small sample of senior public health professionals to describe: the types of communication technology that they currently use; the situations in which they apply these at work; and their interest in pursuing these techniques in the future. Six techniques were investigated: teleconferencing, web bulletin boards, web conferencing, videoconferencing, media streaming and satellite television.
Factors that helped participants to engage with communication technology included: ease of access to facilities; assistance provided in organising and setting up the technology; and situations where use of the technology resulted in an efficient and effective use of time and where the use of technology suited the purpose. Participants used what was familiar to them or had been recommended by colleagues. Having knowledge and skills about a particular type of communication technology appeared to lead to its routine application.
In contrast, factors that prevented use were the lack of availability of equipment, the lack of experience and skills in setting up and operating the technology and the perceived associated costs.
Many raised cost as an issue, inferring that cheap delivery increased the chance of uptake. However, there is a tradeoff between cost and quality of delivery for many of these techniques. Better quality transmission of videoconferencing is associated with higher bandwidth transmission and higher cost.
To integrate the use of communication technology into public health practice, a strategy is required that complements the traditional face-to-face approach. The strategy should increase awareness of the types of techniques available, the benefits they provide and the situations in which they are best applied. The challenge for the public health workforce is to clearly articulate their requirements and to successfully and comprehensively integrate a range of communication techniques into practice.
Background
Communication technology has an important role in health services in NSW, not only for the delivery of clinical services but also as a means of delivering training, holding meetings and sustaining networks. One reason for this is the large geographical size of NSW; it is divided into eight area health services, the largest of which covers 444 586 km 2 . 1 Communication technology provides a means for linking health professionals across areas, particularly those working in rural and remote communities. Where distances are not large, these techniques also allow a more efficient use of time by reducing the need for travel.
Teleconferencing is frequently used for different types of meetings because it is readily available and easy to use. These features led Wildsoet et al. 2 to pilot a continuing education program via teleconferencing to optometrists in rural Queensland. There are, however, limitations to teleconferencing. A randomised controlled trial compared teleconferencing with videoconferencing for the delivery of multidisciplinary case conferences. 3 The trial found that there were benefits associated with videoconferencing and, furthermore, a small survey highlighted that having a visual component generated a high level of satisfaction among team members.
Videoconferencing is widely used in medicine for delivering clinical services such as mental health care. 4 In these clinical settings, there are two sites: one where the clinician is based and a remote site where the patient is located. This type of videoconference is referred to as point-to-point. Further, as we described in a report published in 2002, videoconferencing can be used to deliver continuing professional development activities to multiple remote sites and retain an environment that supports collegiate networking. 5 Streaming media over the Internet provides a solution when training schedules conflict with other commitments. Chong et al. 6 described their experience of setting up and delivering presentations by media streaming to pharmacy staff at a Vancouver hospital. As a result of the streamed presentations, staff who were unable to attend the face-toface sessions were able to access the presentations at their own convenience, either on their work or home computer. 6 Other computer-based applications, such as web conferencing and web bulletin boards, offer alternative ways to support the delivery of training.
Satellite television has also been shown to be an effective medium for delivering continuing education to large groups. The Centers for Disease Control and Prevention (CDC) collaborative has used this medium to deliver courses to multiple sites across the United States. 7, 8 There may be opportunities to expand the contribution of communication technology to public health work. Consequently, to inform strategic planning for the public health workforce and to identify opportunities to use communication technology, a survey was undertaken to provide a 'snapshot' of the use of communication techniques by public health professionals. The forms used, the situations in which these are applied and the level of use were explored.
Method
Sample Thirteen public health professionals in NSW were invited via a group email to participate in the survey. To ensure representation across the public health field, a purposeful sample was chosen of at least two people from the population health structures in the area health services, including health promotion and public health. A community health perspective was also sought. Participants were also drawn from the Division of Population Health at the NSW Department of Health. There was rural and metropolitan representation.
Questionnaire
A structured questionnaire using closed and open-ended questions was designed for the survey. The questionnaire had three parts: the first part sought characteristics of the participants and of their work; the second part asked about their experience in using communication technology and their interest in expanding this; and the third part explored factors that would prevent or assist them to do this. A copy of the survey questionnaire is presented in Appendix 1.
Part 1: Characteristics of the participants
Participants were asked about their current role and responsibilities within the NSW Health system, the time required to participate in meetings and continuing professional development activities and time spent travelling to these commitments. Acknowledging the restructuring of health services in NSW into fewer larger area health services, participants were asked whether their role and responsibilities were likely to change and if more travel would be required.
Part 2: Experience of communication technology
Current use of the following communication techniques was explored: teleconferencing, web bulletin boards, web conferencing, videoconferencing, media streaming and satellite television. To ensure that all the participants had a similar understanding of each technique, a brief description was provided for each. These descriptions were imbedded into the questionnaire and can be viewed in Appendix 1.
Part 3: Barriers and enabling factors
Factors that would prevent or assist the future use of these techniques were sought, as was the participant's interest in participating in pilots of these techniques.
Preamble
Before commencing the survey with each participant, the interviewer established the context and the scope of the interview using a scripted preamble. The preamble encouraged the participants to consider a range of applications of communication technology within the context of the restructure. A copy of the preamble is included in Appendix 2.
The survey and preamble were piloted with a public health professional and the feedback used to make amendments to the questionnaire and its delivery.
Interviews
The interviews were scheduled for March and April 2005. The questionnaire was administered to participants by an interviewer either in person or over the telephone. All the interviews were conducted by the one interviewer. Completion of the interviews took between 30 and 40 minutes.
Analysis
Responses were entered into a database created in Epi Info version 3.3 (CDC, Atlanta, GA). For the closed questions, frequencies were reported. A thematic analysis was carried out on the responses to the open-ended questions.
Results

Part 1: Characteristics of the participants
Thirteen public health professionals were invited to be interviewed and 12 agreed to participate. The overall response rate was 92%. The roles and responsibilities of participants spanned: the management of units or teams; leadership of population health and community services; development of evidence-based guidelines and policies; workforce development; facilitating health promotion; and the provision of population health services. The number of people reporting to them varied from one full time equivalent position to approximately 1000, through direct and indirect reporting lines.
Participants reported that between 20 and 80% of their time was spent in meetings and professional development activities. For eight of the 12 participants most of this time was spent in meetings. Participants reported that the time spent travelling to these activities ranged from 'very little', with meetings being held at their worksite, to approximately 2 hours per day.
Six participants indicated that their role and responsibilities would change as a result of the restructure. Three of these people indicated that the amount of time dedicated to travelling to meet with staff and other organisational functions was increasing. One person reported that their travelling time would decrease and the remaining two reported that this would be dependent on the position they were appointed to within the new structure.
Five indicated that their role and responsibilities would not change as a result of the restructure. Of these, three people indicated that they expected there to be no change in the amount of time spent travelling, while two expected an increase. One person indicated that it was possible that their roles and responsibilities might change as a result of the restructure.
Part 2: Experience of communication technology
Teleconferencing All participants reported using teleconferencing to either host or participate in meetings. Participants reported using teleconferencing in situations where the distance to travel was prohibitive for a face-to-face meeting or where an urgent issue had to be addressed at short notice. The types of situations where teleconference was employed included: meetings (locally, state-wide and national), interview panels, organising committees, advisory committees and training.
Videoconferencing
Eleven participants reported using videoconferencing. Videoconferencing was used for a range of activities, including: meetings; research and ethics committees; interviews and selection panels; collaborating on clinical service plans across amalgamated area health services; overseas participants asking questions to a panel at the World Conference on Health Promotion and Health Education in Australia; and other continuing professional development activities. Six respondents cited Bug Breakfast as a professional development activity that was made available to rural and remote sites in NSW by videoconferencing.
One participant reported that videoconferencing had other benefits, including the ability to record a continuing professional development activity and then to circulate this to those who were unable to attend the session.
Web bulletin boards
Three participants reported using web bulletin boards. One participant cited that Quit Online used a web bulletin board. This was accessible via the NSW Health Intranet and moderated by two health professionals. Two participants reported that within their area health services electronic postings were placed on a noticeboard on the Intranet. In one area health service, staff are alerted to a posting by an email that is generated. Unlike the Quit Online bulletin board, the two other bulletin boards described were limited to posting information and did not facilitate a discussion forum.
When the nine participants who had not previously used web bulletin boards were provided with a brief description, three suggested potential applications to assist in the dissemination of information such as circulars, protocols for statewide networks and occupational health and safety advice for staff.
Web conferencing
Three participants reported that they had previously used web conferencing; in two cases this was part of a professional development activity. Respondents reported using various features of web conferencing, including chat facility, viewing a video and annotating documents.
Eight participants who had not previously used web conferencing indicated that this technique could potentially assist them in their role. They suggested applications such as displaying PowerPoint slides to support presentations delivered via teleconference so that the virtual audience could view the presentation in real time. Respondents highlighted the benefits of the various functions of web conferencing, particularly the ability to share and annotate documents in real time. One respondent suggested sharing applications such as Map Info via web conferencing when seeking assistance from the NSW Department of Health in using this program. Furthermore, web conferencing was suggested as an avenue to demonstrate new software to a widespread public health audience. One person who had not previously used web conferencing was uncertain about how this could be used.
Media streaming
Three participants reported using media streaming. One person reported accessing archived video streaming from the Internet, for example the Surgeon General's Report from the United States, and locally, being able to access the Environmental Tobacco Smoke and Children commercial from the website.
Four participants who had not used the technology recognised the potential application in the delivery of professional development activities. Three participants were unsure about its application in their work.
Satellite television
Four participants reported that they had used satellite television. Two described their experiences of using satellite television in other states of Australia: one person had accessed a continuing professional development activity on a regular basis while working in Queensland, and another had viewed media broadcasts and training in Western Australia. One respondent cited the Rural Health Education Foundation as a regular provider of satellite broadcasts on health related topics. One participant reported being interviewed on a live satellite television broadcast.
The area where participants felt that satellite television had the most potential was in the provision of professional development.
Part 3: Barriers and enabling factors
Barriers Participants cited the following factors as preventing the use of communication technology in their workplace:
• lack of access and availability of equipment • experience and skills in setting up and operating the technology and • the associated costs.
Several people highlighted lack of access as a barrier. Reasons cited included: not easily accessible to those who would like to participate, distance travelled to facilities, limited resources (computers) and infrastructure (dial up modems). Participants appreciated that there was a certain level of skill and expertise required to use these techniques successfully. They also reported a limited knowledge of how to use the techniques and that they were unfamiliar with the variety of techniques potentially available and their application.
Participants also emphasised that some areas of public health work do not lend themselves readily to the types of communication technology described in the survey and that face-to-face meetings have an important role to play, for example in liaising with other government departments.
Enablers
Participants cited the following factors as enabling the use of communication techniques in their work:
• ease of access to facilities • where assistance is provided in organising and setting up the technology and • when it resulted in an efficient and effective use of time.
Their application was viewed as potentially cost effective, by providing training opportunities for staff and limiting the need to travel vast distances. Participants acknowledged that communication techniques could lead to positive outcomes in their work by: facilitating interactions with other public health professionals across the state; supporting the achievement of good standards in practice; and increasing access to experts. Furthermore, communication techniques were seen as an effective means of gaining widespread access to people where the distance between them is large.
Opportunities for using communication techniques
Nine participants indicated that there were opportunities for exploring the use of these techniques in their work and that they were interested in participating in pilots of these. Pilots that they suggested included: the delivery of training, dissemination of information and working collaboratively. The delivery of training was one area that was identified by several respondents where technology could potentially provide a far greater service to the public health workforce. Exploring ways of combining these techniques with methods of face-to-face delivery was proposed.
There was also a role seen for the utilisation of videoconferencing for public health professionals to attend meetings, particularly in view of the amalgamated area health services, where the distance required to travel across the new larger areas has increased. It was also suggested that following the restructure communication techniques may have a role in maintaining the various public health networks in NSW.
During the interviews participants described using other types of technology that were not raised by the survey. Several reported using list servers. In the former Central Sydney Area Health Service, a pilot was underway where early childhood nurses were using personal digital assistants (PDAs) for collecting information during their home visits. The Quit Smoking Program sends an SMS, or short message service, to the mobile phone of the person who has elected to quit. These messages provide advice and support and their delivery is timed to coincide with when the person can be anticipated to be finding it difficult to sustain quitting.
Discussion
Two communication techniques, teleconferencing and videoconferencing, appear to be well established in practice. Teleconferencing was the most commonly used; all participants had either participated in or hosted one.
Teleconferencing was seen as easy to use and accessible; consequently, it has become integrated into everyday practice. Several participants stated that their telephone had the capacity to connect several lines and that only when it was necessary to connect a large number of people did they use an external service provider. Participants noted that there were skills needed when chairing a teleconferenced meeting, for example that it was important to ensure that everyone had an opportunity to contribute and that this seemed harder than in a face-to-face meeting. This survey did not explore the technical resources available to support good quality teleconferences.
Videoconferencing was the second most commonly used communication technique; only one participant had not used videoconferencing. Like teleconferencing, it was used for conducting meetings, for continuing professional development activities and collaborating with colleagues. Participants liked videoconferencing because it provided a personal connection and visual cues, which were seen as being very important when engagement was required. One participant who described face-to-face meeting as the 'ideal' felt that videoconferencing provided a way to meet in real time when the 'ideal' was not possible.
Satellite television is a modality that generally would be reserved for continuing professional development activities for large groups because it is expensive to provide.
Satellite television is primarily used for the widespread dissemination of information and, consequently, has a potential role in broadcasting continuing professional development activities that need to be delivered to large groups of public health professionals.
The remaining three computer-based modalities had each been used by only a few participants.
This survey was carried out with a small, selected group of public health professionals working in a variety of settings in metropolitan and rural NSW. Several of the public health professionals were drawn from the same area health service and this might have impacted on the findings as it is likely that the types of communication techniques available were similar within the same area health service. Despite this the findings from this survey provide an insight into the current use of these techniques across a broad range of public health practice.
Further, the survey asked about current use and the potential for the future use of these techniques. We did not seek information about difficulties currently experienced with the application of individual techniques, rather a general question was asked about the perceived barriers to their use. Consequently, the framework of the questionnaire may have shaped the type of information that was collected and the very positive response by the participants.
Determining why one particular type of communication technology was used in preference to another was outside the scope of this study. However, in general, participants used what was familiar to them or had been recommended by colleagues. Having knowledge and skills about a particular type of technology appeared to lead to its routine application.
Participants were clear about the factors that help them to engage with these communication techniques: easy access; available assistance; familiarity with the technology; and task-appropriateness. These factors were likely to result in an efficient use of time and positive outcomes from the experience and this in turn encouraged future use.
They were similarly clear about the factors that were a barrier to efficient use: when the equipment is hard to access; technical difficulties and the perception that the modality is unreliable; no support staff to help with either setup or to troubleshoot problems; and low levels of knowledge and skill in the use of these techniques due to lack of training in their operation and application.
An example of how the availability of resources and infrastructure influenced the uptake and ongoing use of communication techniques was provided by one participant who stated that in their area of work it was not unusual for several people to share one computer. It could be anticipated that accessing web bulletin boards, web conferencing and media streaming would be more difficult for this group. Although web bulletin boards and archived media streaming sessions can be accessed at a person's own convenience, web conferencing requires the person to schedule a computer at a set time in order to participate. This example demonstrates that when selecting a communication technique for the delivery of a program or meeting it is important to know who has access to the necessary equipment.
It requires effort for people to change the way they do things and participants queried whether it would be worth the extra effort required to learn how to use these techniques. While positive experiences promote use, negative experiences, like poor quality interactions, create disappointment and can quickly discourage people, particularly where they have choice in how a task is managed.
Many raised cost as an issue, inferring that where the delivery was cheap there was a greater chance of uptake. However, there is a trade-off between cost and quality of delivery in many of these techniques. Better quality transmission of videoconferencing is associated with higher bandwidth transmission and this is more expensive. In some instances using lower bandwidths may be a false economy.
Another aspect of cost is the potential to save both the real and opportunity costs associated with travel. One of the major benefits of these techniques was the reduction in travelling time to attend meetings and other functions. Time spent travelling not only has implications in time away from the workplace but also encroaches on time spent with family. Since the amalgamation of the area health services under the restructure of NSW Health, there are fewer larger area health services. This may result in increased travelling time for some people employed in population health services. Just under half of the participants anticipated that it might be necessary for them to travel more. Consequently, there may be potential for communication techniques to have a larger role in assisting public health professionals to meet their local and state obligations.
In many instances, communication technology expands the size of the population that can access activities, making available experiences that would otherwise have restricted access, for example meetings, training, professional development, mentoring and other work-related activities. For many of these individuals, face-to-face attendance is not an option. Consequently, while remote access is highly valued by people it can be a source of additional cost to the system.
Communication technology has the potential to reduce inequities in accessing professional development activities and potentially can sustain and increase the capacity of the rural and metropolitan public health workforce. However, the risk is that inequalities in accessing these techniques will emerge as some groups may have either easier access or greater skill than others in incorporating these techniques into practice as this area continues to develop.
This study demonstrated that participants commonly use teleconferencing and videoconferencing. The challenge is to assist the workforce to be more efficient and effective in their use. For example, given the high level of use of teleconferencing, consideration should be given to ways of ensuring a high quality of interaction such as access to an audio conferencing system. Also, simple guidelines could be developed for participation in teleconferences.
Several participants indicated that communication technologies should not be used to the exclusion of face-toface meetings. It was acknowledged that personal contact contributes to developing rapport and networks. Communication technologies can never completely replace face-toface meetings but provide options when this is not feasible.
Conclusion
This sample of people working in population health in NSW enthusiastically engaged with considering how different communication techniques might be used to support population health work. They were also able to cite factors that would both aid and hinder uptake. To successfully integrate these techniques into public health practice, a strategy is required that complements the face-to-face approach. The strategy could heighten awareness of the types of communication techniques available, the benefits they offer and the situations in which they are best applied. The strategy could also challenge the public health workforce to articulate their requirements to integrate a range of communication techniques into practice. 
